Maternal separation affects the number, proliferation and apoptosis of glia cells in the substantia nigra and ventral tegmental area of juvenile rats.
Adverse early life experiences can increase the risk of psychiatric and neurological disorders as the result of interference with brain development and maturation. In the present study, we tested whether early life stress, that is, maternal separation (MS), affects cell number, cell proliferation and constitutive apoptotic processes in the substantia nigra (SN) and the ventral tegmental area (VTA) of juvenile male and female rats. It was found that MS decreased the total number of glia but not neuronal cells in the SN pars compacta (SNc) and VTA of males. Moreover, MS reduced the number of S-100β-immunoreactive (IR) glial cells in the SN of females and in the VTA of males. It was also observed that MS decreased the rate of proliferation (as measured by Ki-67-immunoreactivity) in the SN pars reticulata (SNr) and VTA of both males and females. Additionally, MS reduced the number of TUNEL-positive cells in the SNc of both males and females and in the SNr and VTA of males only. Moreover, MS decreased the number of cleaved caspase-9-IR cells in the SN and VTA of male rats. Cleaved caspase-9 was present in microglia cells, which exhibited the morphological hallmarks of apoptosis, but not in neuronal, astrocytic or oligodendrocytic cells. On the contrary, MS increased the number of cleaved caspase-3-IR cells in the SN and VTA of both male and female rats. Cleaved caspase-3-IR cells did not display signs of apoptosis and had an astrocytic phenotype (S-100β-IR). In males exposed to MS, a decrease in caspase-3 enzymatic activity in the SN was also observed. In summary, the results of the present study revealed that early life stress affects the number, proliferation and naturally occurring apoptosis of glia cells in the SN and VTA in a sex-dependent manner and consequently may impair brain functions that are regulated by these structures.